Direct stimulation of angiotensin II type 2 receptor initiated after stroke ameliorates ischemic brain damage.
Stroke is a leading cause of death and disability; however, meta-analysis of randomized controlled trials of blood pressure-lowering drugs in acute stroke has shown no definite evidence of a beneficial effect on functional outcome. Accumulating evidence suggests that angiotensin II type 1 receptor blockade with angiotensin II type 2 (AT2) receptor stimulation could contribute to protection against ischemic brain damage. We examined the possibility that direct AT2 receptor stimulation by compound 21 (C21) initiated even after stroke can prevent ischemic brain damage. Stroke was induced by middle cerebral artery (MCA) occlusion, and the area of cerebral infarction was measured by magnetic resonant imaging. C21 (10 µg/kg/day) treatment was initiated immediately after MCA occlusion by intraperitoneal injection followed by treatment with C21 once daily. We observed that ischemic area was enlarged in a time dependent fashion and decreased on day 5 after MCA occlusion. Treatment with C21 initiated after MCA occlusion significantly reduced the ischemic area, with improvement of neurological deficit in a time-dependent manner without affecting blood pressure. The decrease of cerebral blood flow after MCA occlusion was also ameliorated by C21 treatment. Moreover, treatment with C21 significantly attenuated superoxide anion production and expression of proinflammatory cytokines, monocyte chemoattractant protein 1, and tumor necrosis factor α. Interestingly, C21 administration significantly decreased blood-brain barrier permeability and cerebral edema on the ischemic side. These results provide new evidence that direct AT2 receptor stimulation with C21 is a novel therapeutic approach to prevent ischemic brain damage after acute stroke.